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FIG. 7
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CIRCUIT BOARD AND METHOD FOR
MANUFACTURING CIRCUIT BOARD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s based on and claims the benefit
of priority to U.S. Application No. 61/450,322, filed Mar. 8,
2011, the entire contents of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a circuit board formed by
accommodating an electronic component such as a semicon-
ductor element 1n an 1nsulation layer, and to a method for
manufacturing such a circuit board.

2. Discussion of the Background

Japanese Patent No. 4205749 describes an electronic mod-
ule 1n which a semiconductor element 1s built into an 1nsula-
tion layer. The electronic module 1s manufactured by the
following process: (1) On a copper foil with a carrier, a
semiconductor element 1s mounted via an adhesive agent 1n
such a way that a terminal faces downward; (2) An insulation
layer 1s formed for encapsulating the semiconductor element;
(3) The carrier 1s removed; (4) After the carrier 1s removed, an
opening penetrating through the copper foil and the adhesive
layer and reaching a pad of the semiconductor element is
formed by a laser; and (5) A via 1s formed 1n the opening and
a conductive pattern 1s also formed to be connected to the via.

The contents of this publication are incorporated herein by
reference 1n their entirety.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, a circuit
board includes an insulation layer having a first surface and a
second surface on the opposite side of the first surface, an
clectronic component positioned 1n the msulation layer and
having a terminal, a conductive pattern formed on the second
surface of the insulation layer and electrically connected to
the terminal, and an insulative film formed on the second
surface of the msulation layer and on the conductive pattern.
The terminal of the electronic component has a protruding
portion which protrudes from the second surface of the 1insu-
lation layer.

According to another aspect of the present invention, a
method for manufacturing a circuit board includes forming a
recessed portion or a penetrating hole 1n a support member,
inserting a portion of a terminal of an electronic component in
the recessed portion or the penetrating hole, forming an 1nsu-
lation layer on the support member such that the electronic
component 1s encapsulated 1n the msulation layer, removing
the support member from a surface of the insulation layer
such that the portion of the terminal of the electronic compo-
nent protrudes from the surface of the msulation layer, and
forming on the surface of the insulation layer a conductive
pattern such that the conductive pattern 1s electrically con-
nected to the terminal of the electronic component.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many of
the attendant advantages thereof will be readily obtained as
the same becomes better understood by reference to the fol-
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2

lowing detailed description when considered 1n connection
with the accompanying drawings, wherein:

FIG. 11s a cross-sectional view of a circuit board according,
to a first embodiment of the present invention;

FIGS. 2(A)-2(E) are cross-sectional views ol essential
parts of a circuit board according to the first embodiment;

FIG. 3 1s a view to 1llustrate an external diameter of a stud
bump;

FIG. 4 1s a view showing a second example of a stud bump;

FIGS. 5(A)-5(B) are views showing a third example of a
stud bump;

FIGS. 6(A)-6(B) are showing a fourth example of a stud
bump;

FIGS. 7(A)-7(D) are views of steps for manufacturing a
circuit board according to the first embodiment;

FIGS. 8(A)-(C) are views of steps for manufacturing a
circuit board according to the first embodiment;

FIGS. 9(A)-(E) are views of steps for manufacturing a
circuit board according to the first embodiment;

FIGS. 10(A)-10(D) are views of steps for manufacturing a
circuit board according to the first embodiment;

FIGS. 11(A)-(D) are views of steps for manufacturing a
circuit board according to a second embodiment;

FIGS. 12(A)-12(B) are views of steps for manufacturing a
circuit board according to a modified example of the second
embodiment;

FIGS. 13(A)-13(D) are views of steps for manufacturing a
circuit board according to a third embodiment;

FIGS. 14(A)-14(D) are views of steps for manufacturing a
circuit board according to a modified example of the third
embodiment;

FIG. 15 1s a cross-sectional view of a circuit board accord-
ing to yet another embodiment; and

FIG. 16 1s a cross-sectional view of a circuit board accord-
ing to yet another embodiment.

L1

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

The embodiments will now be described with reference to
the accompanying drawings, wherein like reference numerals
designate corresponding or identical elements throughout the
various drawings.

First Embodiment

Circuit board 10 of the first embodiment 1s described with
reference to FI1G. 1. Circuit board 10 has 1nsulation layer 46
having first surface (F) and second surface (S) opposite first
surface (F); electronic component 20 (semiconductor ele-
ment 20) accommodated 1n mnsulation layer 46; first conduc-
tive pattern (58 A) formed on second surface (S) of mnsulation
layer 46; terminal 30 formed on pad 22 of semiconductor
clement 20; and first insulative film (70A) formed on second
surface (S) of insulation layer 46 to cover first conductive
pattern (58A). Insulation layer 46 1s preferred to include
reinforcing material such as glass cloth and aramid fiber.

Opening portion (71A) exposing at least part of {irst con-
ductive pattern (38A) 1s formed 1n first insulative film (70A).
First conductive pattern (38A) exposed through opening por-
tion (71A) works as a solder pad. Solder bump (76A) 1s
formed 1n opening portion (71A). Furthermore, second con-
ductive pattern (38B) 1s formed on first surface (F) of insula-
tion layer 46. Insulation layer 46 has penetrating hole (46A).
Through-hole conductor 36 1s formed 1n penetrating hole
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(46 A). First conductive pattern (58 A) and second conductive
pattern (38B) are electrically connected by through-hole con-
ductor 36.

Second 1nsulative film (70B) 1s formed on first surface (F)
ol 1nsulation layer 46 to cover second conductive pattern
(58B). Opening portion (71B) exposing at least part of second
conductive pattern (38B) 1s formed 1n second msulative film
(70B). Second conductive pattern (58B) exposed through
opening portion (71B) works as a solder pad. Solder bump
(76B) 1s formed 1n opening portion (71B). Adhesive agent 44
to fix semiconductor element 20 1s formed 1n a region directly
under semiconductor element 20. In the present embodiment,
adhesive agent 44 1s included 1n 1insulation layer 46. Namely,
second surface (S) of insulation layer 46 includes the surface
ol adhesive agent 44.

Terminal 30 formed on pad 22 of semiconductor element
20 1s described as follows. Terminal 30 1s formed 1n a pro-
truding shape. Terminal 30 1s a stud bump made of Cu, Au or
the like. In the present embodiment, a stud bump made of Cu
1s used from the viewpoint of electric resistance. Heremafter,
terminal 30 1s referred to as stud bump 30.

FIG. 2(E) shows a magnified view of stud bump 30. In the
present embodiment, stud bump 30 made of Cu 1s formed on
aluminum pad 22 of semiconductor element 20. Stud bump
30 1s made up of base 34 shaped substantially in a disc and of
protruding end portion 32 formed on base 34. The diameter of
end portion 32 decreases toward the tip ({arther from base 34).
The tip surface of end portion 32 1s shaped substantially tlat.
As shown 1 FIG. 3, maximum diameter (d1) of base 34 1s
approximately 65 um. Mimmum diameter (d2) of base 34 1s
approximately 60 um. Mimmum diameter (d3) of end portion
32 is approximately 30 um. Maximum diameter (d4) of end
portion 32 1s approximately 35 um.

In the present embodiment, maximum diameter (d1) of
base 34 means the diameter of substantially the central por-
tion of base 34 in a thickness direction. Minimum diameter
(d2) of base 34 means the diameter at the portion connected to
end portion 32. Minimum diameter (d3) of end portion 32
means the diameter at the tip surface of end portion 32.
Maximum diameter (d4) of end portion 32 means the diam-
cter at the portion connected to base 34.

The shape of end portion 32 1s not limited to the above. Its
tip may be shaped substantially as a trnangular pyramid as
shown 1n FIG. 4.

Next, the following describes the connected structure of
stud bump 30 and conductive pattern (58A) in the present
embodiment (see FIG. 2(E)). Conductive pattern (58A) 1s
made up of copper fo1l 40 formed on second surface (S) of
insulation layer 46 and of copper-plated film 54 formed on
copper 101l 40. Copper-plated film 54 1s made up of electro-
less plated film (34a) on copper 1o1l 40 and of electrolytic
plated film (545) on electroless plated film (54a). Copper foil
40 has penetrating hole (40a) (see FIG. 2(A)). The diameter
of penetrating hole (40a) 1s substantially the same as diameter
(d4) of end portion 32 of stud bump 30.

Meanwhile, end portion 32 of stud bump 30 protrudes from
second surface (S) of msulation layer 46. Then, end portion
32 of stud bump 30 penetrates through penetrating hole (40a)
while being in contact with the inner wall of penetrating hole
(40a) 1n copper 101l 40. The t1p of end portion 32 penetrating
through penetrating hole (40a) 1s 1n direct contact with plated
f1lm 54. End portion 32 of stud bump 30 makes contact with
plated film 54 not only at 1ts tip surface but also at its side
surface. Accordingly, the contact area between stud bump 30
and conductive pattern (58 A) 1s suiliciently secured, enhanc-
ing reliability between them.
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As shown in FIG. 5, when the tip of end portion 32 has a tlat
surface, conductive pattern (38A) to be connected to end
portion 32 1s not required to be a land. End portion 32 1s
connected to the narrowest portion of conductive pattern
(58A). Namely, when the tip of end portion 32 has a flat
surface, connection reliability between them 1s sulficiently
ensured without connecting end portion 32 to a land. On the
other hand, as shown 1n FIG. 6, when the tip of end portion 32
1s shaped substantially as a triangular pyramid, conductive
pattern (38 A) to be connected to end portion 32 1s preferred to
be land (L). In doing so, their connection reliability tends to
be ensured.

A method for manufacturing circuit board 10 of the first
embodiment 1s described with reference to FIGS. 7~10. Stud

bump 30 1s arranged on pad 22 of semiconductor element 20
which 1s shown 1 FIG. 7(A) (FIG. 7(B)). Stud bump 30 1s
tformed by melting a tip of a Cu wire and then cutting the wire,
for example. As shown 1n FIG. 7(C), support member 60,
which 1s formed with base material 42 made of copper, for
example, and with copper foil 40 on base material 42, 1s
prepared. As shown in FIG. 7(D), multiple recessed portions
41 are formed at a predetermined interval in region (R) of
support member 60 where later-described semiconductor ele-
ment 20 1s positioned. Those recessed portions 41 are formed
by a CO2 laser, for example. Recessed portions 41 penetrate
through copper foil 40 and reach a mid point of base material
42. The diameter of recessed portions 41 becomes narrower
heading inward. Diameter (h1) (diameter at an opening edge)
of recessed portions 41 1s approximately 60 um.

As shown 1n FIG. 8(A), an adhesive agent 1s applied on the
entire surface of region (R). FIG. 2(A) shows a magnified
view ol recessed portion 41 surrounded by circle (al) in FIG.
8(A). Then, as shown in FIG. 8(B), end portion 32 of stud
bump 30 formed on semiconductor element 20 1s 1nserted in
recessed portion 41. FIG. 2(B) shows a magnified view of a
stud bump surrounded by circle (b1l) in FIG. 8(B). At that
time, the inner wall of recessed portion 41 makes contact with
end portion 32 of stud bump 30. Accordingly, semiconductor
clement 20 1s solidly fixed. In addition, diameter (hl) of
recessed portion 41 1s preferred to be smaller than diameter
(d2) of base 34 of stud bump 30 (see FI1G. 3). In doing so, base
34 of stud bump 30 1s suppressed from entering recessed
portion 41, and the space directly under semiconductor ele-
ment 20 1s secured.

Next, as shown 1n FI1G. 8(C), multiple prepreg sheets (46a1)
are laminated on support member 60. Among those multiple
prepreg sheets (460.), an opening to accommodate semicon-
ductor element 20 1s formed 1n a predetermined prepreg sheet.
Then, copper 101l 48 1s laminated on outermost prepreg sheet
(460). Accordingly, insulation layer 46 1s formed on support
member 60. Copper foi1l 48 1s formed on 1nsulation layer 46
(F1G. 9(A)).

As shown 1 FIG. 9(B), base material 42 1s removed from
copper fo1l 40. At that time, at least part of end portion 32 of
stud bump 30 1s exposed from second surface (S) of insulation
layer 46 and the surface of copper o1l 40.

As shown 1n FIG. 9(C), a CO2 laser 1s 1rradiated from both
the first-surface (F) side and the second-surface (S) side of
insulation layer 46 to form penetrating hole (46A) for a
through-hole conductor. During that time, adhesive agent 44
1s attached to the tip of end portion 32 of stud bump 30. FIG.
2(C) shows a magmified view of a stud bump surrounded by
circle (c1) 1n FIG. 9(C). As shown i FIG. 9(D), adhesive
agent 44 attached to the tip of end portion 32 of stud bump 30
1s removed by ashing. FIG. 2(D) shows a magnified view of a
stud bump surrounded by circle (d1) 1n FIG. 9(D).
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As shown 1n FIG. 9(E), electroless plated film (54a) 1s
formed on the mmner wall of penetrating hole (46A), on the

surface of copper o1l 40 and on the surface of copper o1l 48.
As shown 1 FIG. 10(A), electrolytic copper plating 1s per-
formed to form electrolytic plated film (5456) on electroless
plated film (54a). Accordingly, electrolytic plated film (5456)
1s filled 1n penetrating hole (46 A). As shown 1n FIG. 10(B),
etching resist 56 1s formed on portions where conductive
patterns (58A, 58B) are formed.

As shown 1 FIG. 10(C), copper foils (40, 48), electroless
plated film (34a) and electrolytic plated film (545) are etched
away from the portions where etching resist 56 1s not formed.
In doing so, first conductive pattern (58A) 1s formed on sec-
ond surface (S) of mnsulation layer 46, and second conductive
pattern (58B) 1s formed on first surface (F) of insulation layer
46.

FIG. 2(E) shows a magnified view of a stud bump sur-
rounded by circle (e1) 1n FIG. 10(C). The portion protruding,
from copper foil 40 1 end portion 32 of stud bump 30 1n
semiconductor element 20 1s covered with electroless plated
film (34a) and electrolytic copper-plated film (545).

As shown 1n FIG. 10(D), solder-resist layer (70B) having
opening (71B) 1s formed on first surface (F) of insulation
layer 46. Solder-resist layer (70A) having opening (71A) 1s
formed on second surface (S) of msulation layer 46. Then,
solder bump (76A) 1s formed 1n opening (71A), and solder
bump (76B) 1s formed in opening (71B). Accordingly, circuit
board 10 1s manufactured (see FI1G. 1).

In a method for manufacturing a circuit board according to
the first embodiment, first, recessed portion 41 1s formed in
support member 60, and stud bump 30 of semiconductor
clement 20 1s positioned in recessed portion 41. By contrast,
in the above-described conventional technology, first, a semi-
conductor element 1s mounted on a support member, and then
a laser 1s 1rradiated to form an opening for exposing a pad of
the semiconductor element. Namely, 1n the present embodi-
ment, there 1s no such step for 1irradiating a laser at a terminal
(pad) of a semiconductor element as in conventional technol-
ogy. Therelfore, 1n the present embodiment, there 1s no risk for
a pad of a semiconductor element to be damaged by a laser.
Also, stud bump 30 of semiconductor element 20 accommo-
dated in insulation layer 46 protrudes from second surface (S)
of insulation layer 46. Thus, 1t1s easy to sulificiently secure the
contact area with conductive pattern (58A) formed on second
surface (S) of insulation layer 46, and connection reliability 1s
enhanced between the terminal and the conductive pattern.

Second Embodiment

A method for manufacturing a circuit board according to
the second embodiment 1s described with reference to FIG.
11. In the above-described first embodiment, the diameter of
penetrating hole (40a) 1s formed to be substantially the same
as the diameter of end portion 32 so that end portion 32 of stud
bump 30 makes contact with the mner wall of penetrating,
hole (40a) 1n copper foi1l 40. By contrast, in the second
embodiment, the diameter of penetrating hole (405) 1n copper
to1l1 40 1s set greater than the diameter of end portion 32 of stud
bump 30 (see FIG. 11(A)).

First, stud bump 30 of semiconductor element 20 1s aligned
with penetrating hole (4056) 1n copper foi1l 40 (FIG. 11(A)).
Then, the tip of end portion 32 of the stud bump makes contact
with the bottom of recessed portion (42a). At this stage,
semiconductor element 20 1s fixed using adhesive agent 44
(FIG. 11(B)). The subsequent manufacturing process 1s the
same as that described in the first embodiment (see FIGS.

11(C) and 11(D)).
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In the second embodiment, since the diameter of penetrat-
ing hole (405) in the copper foil 1s set greater than that of end
portion 32 of stud bump 30, even 11 the positional accuracy of
stud bump 30 over penetrating hole (405) 1s low, their con-
nection reliability 1s ensured. In addition, in the second
embodiment, base 34 of stud bump 30 makes contact with the

inner wall of penetrating hole (405) 1in the copper foil so that
semiconductor element 20 1s solidly fixed.

Modified Example of Second Embodiment

A method for manufacturing a circuit board according to a
modified example of the second embodiment 1s described
with reference to FIG. 12. In the modified example, the tip
portion of stud bump 30 1s exposed as shown in FIG. 11(C) in
the second embodiment, and then adhesive agent 44 1n pen-
etrating hole (4056) 1s removed by ashing (FIG. 12(A)). Then,
by forming plated film 54, conductive pattern (586) 1s formed
(FIG. 12(B)). In a modified example of the second embodi-
ment, the contact area 1s sufficiently secured between plated
f1lm 54 and stud bump 30, resulting in the advantage that their
bonding reliability 1s further enhanced.

Third Embodiment

With reference to FIGS. 13 and 14, a method for manufac-
turing a circuit board according to the third embodiment 1s
described. In the above-described first embodiment and sec-
ond embodiment, support member 60 with copper foil 40 1s
used. However, imnstead of a support member with copper foil,
resin film 1s used in the third embodiment. First, as shown 1n
FIG. 13(A), resin {ilm 80 having multiple penetrating holes
(80a) 1s prepared, and adhesive agent 44 1s applied 1n a region
where penetrating holes (80a) are formed. Then, stud bumps
30 of semiconductor element 20 are aligned with penetrating
holes (80a) 1n resin film 80. As shown i FIG. 13(B), end
portion 32 of stud bump 30 is 1nserted in penetrating hole
(80a). In doing so, semiconductor element 20 1s fixed.

Next, by encapsulating semiconductor element 20 with
predetermined resin, insulation layer 46 1s formed (FIG.
13(C)). Then, as shown mn FIG. 13(D), resin film 80 1s
removed. At that time, at least part of end portion 32 of stud
bump 30 1s exposed from second surface (S) of mnsulation
layer 46.

As shown 1n FIG. 14(A), penetrating hole (46 A) 1s formed
in 1nsulation layer 46. Penetrating hole (46 A) 1s formed by
irradiating a laser from first surface (F) and from second
surface (S) of msulation layer 46 respectively. As shown 1n
FIG. 14(B), electroless plated film (54a) 1s formed on the
entire surface of msulation layer 46 including the inner wall
of penetrating hole (46 A). As shown 1n FIG. 14(C), by form-
ing electrolytic plated film (5456) on electroless plated film
(54a), and by etching the plated films at required portions,
conductive patterns (38A, 38B) and through-hole conductor
36 arc formed. Then, by performing the same treatment as 1n
the first embodiment, circuit board 10 1s manufactured (FIG.
14(D)).

Other Embodiments

As shown 1 FIG. 15, conductive pattern (58B) on {first
surface (F) of msulation layer 46 may be omitted. In such a
case, through-hole conductor (36B) and solder-resist layer
(70B) are also omitted, and the manufacturing process 1s
simplified.

As shown 1n FIG. 16, metal sheet 62 may be formed 1nside
insulation layer 46. In such a case, rigidity 1s provided for
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insulation layer 46, and warping 1s suppressed in circuit board
10. Also, in the above embodiments, stud bump 30 1s used as
a terminal. However, 1t may be modified to use a post made of
copper, for example. In addition, a thin-film capacitor and an
inductor may be formed in circuit board 10. In doing so,
voltage 1s supplied to a semiconductor element without incur-
ring loss. Alternatively, underfill material may be used instead
of adhesive agent 44. In such a case, after semiconductor
clement 20 1s mounted on support member 60, underfill mate-
rial 1s filled directly under semiconductor element 20.

A circuit board according to an embodiment of the present
invention has the following technological characteristics: an
insulation layer having a first surface and a second surface
opposite the first surface; an electronic component accommo-
dated 1n the msulation layer and having a terminal; a conduc-
tive pattern formed on the second surface of the insulation
layer and electrically connected to the terminal; and an 1nsu-
latrve film formed on the second surface of the insulation
layer and on the conductive pattern. In such a circuit board, at
least part of the terminal protrudes from the second surface of
the 1insulation layer.

A method for manufacturing a circuit board according to
another embodiment of the present mvention includes the
tollowing technological characteristics: preparing a support
member; forming a recessed portion or a penetrating hole in
the support member; inserting at least part of a terminal of an
clectronic component 1n the recessed portion or 1n the pen-
etrating hole; forming an insulation layer on the support
member and encapsulating the electronic component; remov-
ing the support member so that at least part of the terminal of
the electronic component protrudes from the surface of the
insulation layer; and on the surface of the insulation layer,
forming a conductive pattern electrically connected to the
terminal of the electronic component.

In a circuit board according to an embodiment of the
present invention, the tip of a terminal of an electronic com-
ponent accommodated 1n an insulation layer protrudes from a
surface of the insulation layer. Thus, regarding a terminal of
the electronic component, the entire portion protruding from
the surface of the insulation layer makes contact with a con-
ductive pattern. As a result, 1t 1s easy to suificiently secure
theirr contact area, and connection reliability between the
terminal and the conductive pattern 1s enhanced. The same
elfect 1s achieved 1 a method for manufacturing a circuit
board according to another embodiment of the present inven-
tion.

Obviously, numerous modifications and variations of the
present invention are possible in light of the above teachings.
It 1s therefore to be understood that within the scope of the
appended claims, the mvention may be practiced otherwise
than as specifically described herein.

What 1s claimed 1s:

1. A circuit board, comprising:

an msulation layer having a first surface and a second
surface on an opposite side of the first surface;

an electronic component positioned 1n the insulation layer
and having a terminal;

a conductive pattern formed on the second surface of the
insulation layer and electrically connected to the termi-
nal; and

an 1nsulative film formed on the second surface of the
insulation layer and on the conductive pattern,

wherein the terminal of the electronic component has a
protruding portion which protrudes from the second sur-
face of the insulation layer, the conductive pattern has a
first conductive film formed on the second surface of the
insulation layer and a second conductive film formed on
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the first conductive film, and the first conductive film has
an opening portion in which the protruding portion of
the terminal of the electronic component 1s positioned
such that the terminal of the electronic component 1s in
contact with the second conductive film of the conduc-
tive pattern.

2. The circuit board according to claim 1, wherein the
terminal of the electronic component 1s in direct contact with
the conductive pattern.

3. The circuit board according to claim 1, wherein the
protruding portion of the terminal of the electronic compo-
nent 1s positioned in the opening portion of the first conduc-
tive film such that the protruding portion of the terminal 1s
penetrating through the opening portion of the first conduc-
tive film of the conductive pattern.

4. The circuit board according to claim 3, wherein the
terminal of the electronic component has a diameter which 1s
smaller than a diameter of the opening portion of the first
conductive film.

5. The circuit board according to claim 3, wherein the
terminal of the electronic component 1s a stud bump.

6. The circuit board according to claim 3, wherein the first
conductive film 1s a copper foil, and the second conductive
f1lm 1s made of copper plating.

7. The circuit board according to claim 3, wherein the
terminal of the electronic component 1s 1n contact with an
inner wall of the opeming portion of the first conductive film.

8. The circuit board according to claim 3, wherein the
insulation layer includes an adhesive agent adhering the con-
ductive pattern and the electronic component and forming a
portion of the second surface of the isulation layer.

9. The circuit board according to claim 1, wherein the
terminal of the electronic component has a diameter which 1s
smaller than a diameter of the opening portion of the first
conductive film.

10. The circuit board according to claim 1, wherein the
terminal of the electronic component 1s a stud bump.

11. The circuit board according to claim 1, wherein the first
conductive film 1s a copper foil, and the second conductive
film 1s made of copper plating.

12. The circuit board according to claim 1, wherein the
terminal of the electronic component 1s 1n contact with an
inner wall of the opeming portion of the first conductive film.

13. The circuit board according to claim 1, wherein the
insulation layer includes an adhesive agent adhering the con-
ductive pattern and the electronic component and forming a
portion of the second surface of the isulation layer.

14. The circuit board according to claim 1, further com-
prising a second conductive pattern formed on the first sur-
face of the mnsulation layer.

15. The circuit board according to claim 14, further com-
prising a through-hole conductor penetrating through the
insulation layer, wherein the insulation layer has a penetrat-
ing hole 1n which the through-hole conductor 1s formed such
that the first conductive pattern 1s connected to the second
conductive pattern.

16. The circuit board according to claim 1, wherein the
terminal of the electronic component has a diameter which 1s
smaller than a diameter of the opening portion of the first
conductive film, the terminal of the electronic component 1s a
stud bump, and the first conductive film 1s a copper foil, and
the second conductive film 1s made of copper plating.

17. A method for manufacturing a circuit board, compris-
ng:

forming one of a recessed portion and a penetrating hole 1n

a support member;
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inserting a portion of a terminal of an electronic component
in the one of the recessed portion and the penetrating

hole;

forming an 1nsulation layer on the support member such
that the electronic component 1s encapsulated 1n the
insulation layer;

removing the support member from a surface of the 1nsu-
lation layer such that the portion of the terminal of the
clectronic component protrudes from the surface of the
insulation layer; and

forming on the surface of the isulation layer a conductive
pattern such that the conductive pattern 1s electrically
connected to the terminal of the electronic component,

wherein the conductive pattern has a first conductive film
formed on the surface of the insulation layer and a sec-
ond conductive film formed on the first conductive film,
and the first conductive film has an opening portion 1n
which the protruding portion of the terminal of the elec-
tronic component 1s positioned such that the terminal of
the electronic component is 1n contact with the second
conductive film of the conductive pattern.

10

15

10

18. The method for manufacturing a circuit board accord-
ing to claim 17, wherein the forming of one of the recessed
portion and the penetrating hole comprises forming the
recessed portion 1n the support member, and the mserting of
the portion of the terminal comprises inserting the portion of
the terminal of the electronic component 1n the recessed por-
tion formed in the support member.

19. The method for manufacturing a circuit board accord-
ing to claim 18, wherein the support member comprises a
resin sheet and ametal film on the resin sheet, and the forming
of the recessed portion comprises forming the recessed por-
tion such that the recess portion penetrates through the metal

film.

20. The method for manufacturing a circuit board accord-
ing to claim 18, wherein the forming of the recessed portion
comprises forming the recessed portion having a diameter
which 1s set greater than a diameter of the portion of the
terminal in the support member.

G o e = x
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